Mechanisms of prostate atrophy after glandular botulinum neurotoxin type a injection: an experimental study in the rat.
Previous studies in humans, dogs, and rats have shown that intraprostatic injection of botulinum neurotoxin type A (BoNTA) reduces gland size. To investigate the role of eventual impairment of sympathetic, parasympathetic, and sensory nerves to gland atrophy after intraprostatic BoNTA administration. Adult male Wistar rats weighing 300-350 g were used. Animals were injected in the prostate ventral lobes with 0.2 ml of saline (n=6) or the same volume containing 10 U BoNTA (BOTOX) (n=18). Six rats treated with BoNTA further received the adrenergic agent phenylephrine (PHE, 0.05 mg/kg per day), six received the cholinergic drug bethanechol (2 mg/kg per day), and six received subcutaneous saline. Animals were sacrificed 1 wk later. Prostates were weighed, fixed, and stained for sympathetic (tyrosine hydroxylase [TH]), parasympathetic (vesicular acetylcholine [ACh] transporter [VAChT]), and sensory nerve (calcitonin gene-related peptide [CGRP]) visualisation. Terminal deoxynucleotidyl transferase biotin-dUTP nick-end labelling (TUNEL) reaction was performed to investigate apoptosis. Prostate weight in controls was 1.82+/-0.24 mg/100 g of rat weight. In BoNTA-treated rats, weight decreased to 1.28+/-0.18 mg /100 g of rat weight (p=0.002). In BoNTA plus PHE-treated rats, prostate weight was similar to controls: 1.78+/-0.27 (p=0.87). In rats treated with BoNTA plus bethanechol, weight was less than controls: 1.41+/-0.17 (p=0.01). The number of TH-positive fibres was markedly reduced after BoNTA (p<0.001). VAChT- and CGRP-positive fibres were scarce in controls, preventing further evaluation. Rats treated with BoNTA had more TUNEL-positive cells than controls (p<0.001) and rats treated with BoNTA plus PHE (p<0.001). There were no differences between the BoNTA and BoNTA plus bethanechol groups (p=0.81). Although showing atrophy after BoNTA injection, rat prostates do not develop benign prostatic hyperplasia (BPH). Thus, present findings should be used cautiously to explain prostate atrophy seen in men with BPH treated with BoNTA. Prostate atrophy induced by BoNTA in the rat may be the result of sympathetic nerve impairment and decreased adrenergic stimulation of the gland. Data indirectly suggest that sympathetic drive plays a role in prostate-size regulation.